The total and total ionization cross sections for positron scattering on atomic hydrogen are calculated by applying the convergent close-coupling method to the model where positronium-formation channels are omitted. This model accurately describes the physics of the scattering whenever the positronium-formation cross section is negligible, in particular, above 100 eV for this system. The total ionization cross section results in this energy region are in excellent agreement with the recent measurements of Jones et al. [J.Phys. B 2B, L483 (1993) In this work we apply the CCC method to the calculation of the total and total ionization cross sections for positron impact of atomic hydrogen. Our motivation is
The total and total ionization cross sections for positron scattering on atomic hydrogen are calculated by applying the convergent close-coupling method to the model where positronium-formation channels are omitted. This model accurately describes the physics of the scattering whenever the positronium-formation cross section is negligible, in particular, above 100 eV for this system. The total ionization cross section results in this energy region are in excellent agreement with the recent measurements of Jones et [2] , and the quantitative agreement with the Poet-Temkin model e -H problem that treats states with only zero orbital angular momentum [3] . The latter work demonstrated the important result that pseudoresonances, typically associated with square-integrable expansions of the continuum, diminish and disappear with increasing basis size. More recently, the method has been generalized to hydrogenlike atoms and ions [4] , and has achieved excellent agreement with the very accurate spin-resolved measurements available for the e -Na scattering system. As such, we believe that the CCC method is the most accurate, generally applicable approach to electron scattering for the atomic targets of H, Li, Na, and K, as well [2] . It consists of the elastic plus the excitation cross sections, and we refer to it as the nonbreakup cross section. In our model for positron energies below 13.6 eV this cross section is equal to the total cross section, and below 10.2 eV it is just the elastic cross section. The second part is the breakup cross section, which is formed by subtracting the nonbreakup cross section from the total cross section. For energies where the Ps cross section is not negligible, this corresponds to an approximation of the total ionization plus Ps formation cross section. We are unable to separate these individually. The quality of this approximation is energy dependent. In the projectile energy region where the Ps cross section dominates the breakup cross section, this approxixnation may be quite poor. For example, between the Ps-formation threshold of 6.8 eV and the ionization threshold of 13.6 eV, the model yields the incorrect value of identically zero for the breakup cross section. For the higher energies, where the breakup cross section is doxninated by the ionization cross section, the model result becomes more accurate.
In order to be confident of stability in our results we repeat our calculations at each energy with an ever increasing number of basis states until convergence, to a desired accuracy, is obtained. In Fig. 1 we present our CCC and Born results for the total breakup cross section &om the For comparison of the measurements with a number of other theories, most of which favor the latest measurements, see Refs. [8 -10] , and references therein.
In Fig. 2 we look at the CCC total cross-section results, and compare them with the two sets of measurements of Zhou et al. [12] . The label denoting each set corresponds to the amount of atomic hydrogen assumed to be mixed with molecular hydrogen in the interaction region, giving an upper and a lower bound for the true result. There is good agreement with the measurements down to 30 eV. As discussed above, this is a consequence of the fact that the model must give correct results above 100 eV, but incorrect results around 13.6 eV. It is very pleasing to find that the method does not fail immediately below 100 eV, but extends down to 30 eV where, by comparison with experiment in Fig. 1 we see that the Ps cross section gives around 25'%%uo of the contribution to the total cross section. Note that the CCC method yields correct results below 6.8 eV, where we used the same set of states as described in Ref. [6] .
Agreement with the total cross-section measurements at the higher energies further increases our confidence in the resolution of the discrepancy between the total ionization cross-section measurements.
In Fig. 2 we also presented the elastic, excitation, and breakup contributions to the total cross section. We find that the excitation cross section is the largest contribution to the total cross section above 100 eV. At 200 eV the total cross section is measured and calculated to be around 12x10 cm . The total ionization measurements of Jones et In conclusion, we have presented total and total ionization cross-section results for positron impact of atomic hydrogen accurate to a few percent at energies above 100 eV. We base this belief on the fact that the CCC method is able to obtain quantitative agreement with the total ionization cross section for electron impact of atomic hydrogen [2] , and that the model to which CCC has been employed is valid whenever the Ps formation cross section is negligible [6] , which has been found to be the case above 100 eV by Sperber et al. [7] . We therefore conclude that in this energy range the recent measurements of Jones et al. [8] are likely to be the most accurate. Agreement with the total cross-section measurements down to 30 eV indicates that the model does not immediately break down once the Ps formation cross section is no longer negligible. Finally we emphasize that the results presented are a fully convergent set obtained using the CCC method for the model discussed and as such may be of wider interest in that they provide a bench mark to test other methods of solution. atomic hydrogen calculated using the CCC method. For this system this method is only strictly valid below 6.8 eV and above 100 eV. See text for more details. The elastic, excitation, and breakup contributions to the total cross section are also presented. The measurements are due to Zhou et al. [12] and are labeled by the percentage of atomic hydrogen assumed to be in the interaction region, giving an upper and a lower bound for the true result.
